Leishmania donovani iron superoxide dismutase A is targeted to the mitochondria by its N-terminal positively charged amino acids.
Many reports have shown that Leishmania species are susceptible to reactive oxygen species (ROS) and reactive nitrogen species (RNS)-mediated killing. The superoxide dismutase (SOD) is one of the antioxidant defense enzymes important for parasite survival through its detoxification of superoxide into hydrogen peroxide and oxygen. The mitochondria produce numerous superoxide radicals as a by-product of cellular respiration and hence targeting of SODs to the mitochondria is critical in maintaining healthy mitochondria. This study examines the characteristic determinants for mitochondrial localization of Leishmania donovani FeSODA. We show that FeSODA is localized to the mitochondria and that the N-terminal 31 amino acid extension is important for its localization. Interestingly, further dissection of the 31 amino acid extension revealed that the first 8 amino acids of the FeSODA protein are sufficient for targeting to the mitochondria. In addition, we found that the four basic amino acid residues contained within the N-terminal extension are also important for targeting. These studies highlight important features of mitochondrial targeting sequences in kinetoplastids.